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INTRODUCTION
In a bid to describe and explain random variables, many statistical models have been conceived and formulated in probability theory. However, many of these well-known and classical distributions have been outperformed by more recently proposed distributions in some real life data sets. Again, the actual distributions of various data sets differ in their shapes, nature of hazard rate and many other characteristics defining the distributions. It is therefore very crucial in data analysis to work with an assumed distribution that is as close as possible to the actual unknown distribution of the data set of interest. Consequently, there has been an active interest among researchers to develop new models that yield more satisfactory fit to data sets of interest.
Lately, new methods of generating univariate continuous distributions are mostly based on the idea of introducing additional parameters to an existing distribution or combining two existing distributions to generate a new and often more flexible distribution. 
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This paper uses the above method of Marshall and Olkin [1] to extend the Weibull-Exponential distribution proposed by Oguntunde, et al. [21] .
Oguntunde, et al. [21] proposed the Weibull-Exponential distribution (WED) with cumulative distribution function, probability density function and survival functions given respectively as 2-4:
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Consequently, the p.d.f. of the MOEWED is obtained as:
where  is a scale parameter and  , and  are shape parameters. The following sub models are contained in the Marshal-Olkin Extended Weibull-Exponential distribution:
(1) If 1   , then the MOEWED becomes the Weibull-Exponential distribution.
Weibull-Exponential distribution has at least one mode. 
Series Expression of the Probability Density Function of the MOEWED
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Proof
Recall the generalized binomial expansion and applying 10 to the inverse of the denominator of (7), we obtain 11-12: 
and simplifying further, we obtain 13:
depend only on the parameter  , we can write 14:
Some mathematical properties of the Marshall-Olkin Extended Weibull-Exponential density can therefore be obtained from the properties of the Weibull-Exponential function.
SOME MATHEMATICAL PROPERTIES OF THE MOEWED

Random Sample Generation
Let X be a continuous random variable with density function as in 7. With 7 being positive everywhere in its domain, the distribution function, 6, is monotonically non-decreasing. Consequently, 6 has an inverse. For 
where X is a random sample from MOEWED,
denotes the inverse distribution function or quantile function of MOEWED 15. Hence, if we can generate p , uniformly distributed on   1 , 0 , then we can simulate the random variable, X , with distribution as in 6.
Moments and Moment Generating Function
The th r moment about origin of a random variable, X , following the Marshall-Olkin Extended Weibull-Exponential distribution is given by 16: 
Hazard Rate Function
The hazard rate function of the MOEWED is given by 18:
;
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Entropy
This section considers Rényi entropy which is widely applied in the literature.
Theorem 3.1
The Rényi entropy of a random variable, X , following the Marshal-Olkin Extended Weibull-Exponential distribution is given by 19-20:
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can be rewritten as 24
x R x r   
Order Statistics
be the order statistics corresponding to the random sample n X X X X , , , , 
Substituting 6 and 7 in 25, we obtain: (28)
ESTIMATION AND APPLICATION TO REAL DATA
Maximum Likelihood Estimation
Let n X X X X , , ,
 be a random sample of size n from the Marshall-Olkin Extended Weibull-Exponential distribution having p.d.f. as in Equation 7 . Then the likelihood function, L , of the MOEWED is given by 29: It is obvious from Table 2 that the MOEWED has the lowest values for all the three goodness-of-fit indices indicating that it yielded the best fit for the data set.
Data set 2: The second data set consists of 66 data points on the breaking stress of carbon fibres of 50mm length (GPa). It has been previously used by Nichols and Padgett [26] , Cordeiro and Lemonte [27] , Al-Aqtash, et al. [24] and Oguntunde, et al. [21] . The data is presented in Table 3 . Table 4 indicates clearly that the MOEWED has lowest values in two out of the three goodness-of-fit indices (lnL and AIC), indicating that it is a strong competitor to the other two distributions, especially the WED.
SUMMARY AND CONCLUSION
This work extends the Weibull-Exponential distribution using the method of adding a parameter to a distribution proposed by Marshall and Olkin [1] . Various mathematical properties of the resulting new distribution were studied. Particularly, series expression of the probability density function was derived which makes it possible to obtain some properties of the new distribution in terms of the properties of the base distribution. Maximum
